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1.  Introduction

The National Health Promotion Movement in 
the 21st Century (Healthy Japan 21) established the 
goal of increasing the number of individuals who 
recognize and maintain their proper weight, setting 
the target value at 90% or more. However, according 
to the National Health and Nutrition Survey, progress 
toward the goal stands at only 65.6%. The survey also 
revealed that individuals who recognize their proper 
weight account for 60.9%, that those who incorrectly 
classify themselves as being overweight account 
for 27.1%, and that those who incorrectly classify 
themselves as being underweight account for 12.0%. 
These figures emphasize the need to increase the 

number of individuals who accurately estimate their 
proper weight (The Ministry of Health, Labour and 
Welfare, 2006).

According to research carried out in Japan, 
individuals who classify themselves as overweight 
or within normal limits in spite of being underweight 
express a desire to lose weight, exhibit decreased bone 
mass (Wakamoto et al., 2009), poor physical condition 
(Inoue et al., 1992), fatigue symptoms (Kamezaki 
et al., 1998; Shigeta et al., 2007; Ikeda, et al., 2008; 
Osako et al., 2005), and low self-esteem (Ikeda, 
2007). It has also been reported that individuals who 
wish to lose weight exercise, reduce the number and 
amount of meals, avoid sweets or oily food, and 
eat more fruits and vegetables, which suggests that 
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weight is associated with lifestyle and dietary habits 
(Inoue et al., 1992; Kamezaki et al., 1998; Sugiyama 
et al., 1999; Takahashi et al., 2002). While much 
research has been carried out on adolescent females, 
few studies have focused their attention on adolescent 
males (Ikeda, 2007; Sugiyama et al., 1999; Takahashi 
et al., 2002). It has been reported, however, that some 
adolescent males incorrectly classify themselves as 
overweight (Urata, et al., 2001; Ueno et al., 2005), a 
mistaken classifi cation that prompts the desire to lose 
weight (Yamada et al., 2007; Takahashi et al., 2004; 
Sugiyama et al., 1999; Takahashi et al., 2002; Fujita 
et al., 2002). 

According to research targeting university students 
in seven countries in Europe, close to 10% of students 
incorrectly classify themselves as being overweight, 
and female students tend to do so to a significantly 
higher degree than male students (Mikolajczyk et 
al., 2010). Research comparing university students 
in 22 countries showed similar results. Although 
Japanese males have a lower average body-mass 
index than American and European males, they 
incorrectly classify themselves as being overweight at 
a higher frequency than their American and European 
counterparts, which results in many of them being on 
a diet (Wardle et al., 2006). Method of weight control 
varied to include exercise, consumption of fruits and 
vegetables, reduction in the amount of fast food, 
sweets, high-calorie food, and food containing fat, 
reduction in the amount of meals, skipping one meal, 
etc. (Eaton et al., 2008; Larson et al., 2009).

Many observational studies have reported a 
correlation between J and U type body-mass index 
and mortality rate, with a normal body-mass index 
associated with a lower mortality rate (Tsugane et 
al., 2002; Yuan et al., 1998). Proper body image, 
weight control, and fitness are necessary for the 
maintenance and improvement of health throughout 
life. University students are going through the stage 
of becoming independent from parental support, and 
this is an important phase, in which the development 
and maintenance of a healthy lifestyle increases the 
potential for future health. 

This study was carried out to examine the 
relationship among male university student body 
image, subjective symptoms of fatigue (SSF), 
lifestyle, and dietary habits with the goal of 
promoting healthy lifestyles and the improvement and 
maintenance of life-long health. 

2.  Methods

2.1.  Subjects

A self-administered questionnaire was given to 
3,267 male students at University A in Hiroshima 
during the health check-up period in April 2008. 
University A does not offer any specialized programs 
in the health sciences. Nursing staff employed 
at University A distributed the questionnaire and 
asked each student to return the response sheet 
via a collection box set up for the purpose. The 
objectives of this study and the assurance that all 
personal information provided by participants would 
be carefully protected were clearly written in the 
explanation included with the questionnaire, and 
students were directed to provide responses based 
on consent. This study was reviewed and approved 
by the Hiroshima Prefectural University Ethics 
Committee. A total of 2,977 response sheets yielded 
2,878 valid responses. Response sheets on which 
few questions were answered were excluded from 
analysis (valid response rate: 88.1%). We calculated 
body mass index (BMI) from the height and weight 
measured during the survey (kg/m2). With reference 
to the Obesity Criteria provided by the Japan Society 
for the Study of Obesity (JASSO) (Matsuzawa, et 
al., 2000), a BMI of less than 18.5 was defined as 
“underweight,” a BMI between 18.5 and 25.0 as 
“within normal limits,” and a BMI of 25.0 or greater 
as “overweight.” The classifications and responses 
for lifestyle and dietary habits questionnaire items 
were cross tabulated for χ2 test. Two among four 
items related to lifestyle and six among twelve 
items related to dietary habits showed significant 
differences at less than 5%, which suggested 
differences in lifestyle and dietary habits depending 
on BMI. Therefore, we extracted 1,664 students who 
responded “Overweight,” “Slightly overweight,” and 
“Within normal limits” to the questionnaire item on 
body image among 2,127 students whose BMIs were 
“Within normal limits” as the subjects of analysis 
(Table 1) to examine the results in accordance with 
the objectives described in Introduction. 

2.2.  Questionnaire Items

The questionnaire items were as follows: 
1) Student grade; 
2) Body image: (a) Overweight/ Slightly overweight, 
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(b) Within normal limits and (c) Underweight/ Slightly 
underweight; 

3) SSF: Four items for each of six categories, 
namely “Drowsiness,” “Difficulty concentrating,” 
“Hypodynamia,” “Feeling of physical deterioration,” 
“Reduced motivation” and “Lethargy” (see Table 4) 
in reference to the Subjective Fatigue Scale for Young 
Adults (SFS-Y) (Kobayashi, et al., 2000; Kobayashi, 
et al., 2002), which gave a total of 24 items. Response 
options were (a) Present and (b) Absent;

4) Lifestyle: Four items, namely “Exercise three 
or more times per week,” “Sleep well,” “Live a 
regulated life,” and “Have normal bowel movements” 
(see Table 5). Response options were (a) Yes and (b) 
No; and 

5) Dietary habits: 14 items such as “Eat breakfast 
every day,” “Eat a main dish with every meal,” and 
“Always careful about diet” (see Table 6). Response 
options were (a) Yes and (b) No. 

2.3.  Classifi cations and Analytical Methods

We assigned students who incorrectly classified 
themselves as “Overweight/ Slightly overweight” into 
an Overestimating Group and students who correctly 
classifi ed themselves as “Within normal limits” into 
a Matched Group. SSF were quantifi ed by assigning 
point values; namely, 1 point for “Present” and 0 
points for “Absent.” Total scores were calculated as 
a summation of sub-scale scores. SSF scores in the 
Overestimating and Matched Groups were compared 
by Mann-Whitney test. Using the cross tabulation 
of body image, SSF, lifestyle and dietary habits, 
we conducted a χ2 test. The significance levels of 
the Mann-Whitney and χ2 tests were adjusted by 
the Bonferroni method to correct for problems in 
multiple tests. Furthermore, in order to examine 
the correlation among body image, lifestyle, and 
dietary habits multilaterally, we conducted a multiple 
logistic regression analysis. It was based on forced 

entry using body image as a dependent variable, and 
lifestyle and dietary habits, and showed a signifi cant 
difference with body image as the independent 
variables with adjustment for student grade. Analysis 
in this study was carried out on SPSS Windows 16.0J, 
and statistical signifi cance was set at 5%.

3.  Results

3.1.  Student grade

Table 2 shows the grades of the subject students. 
Among all subject students of the analysis, 1st year 
students accounted for 29.9%, 2nd year students 
accounted for 23.8%, 3rd year students accounted for 
22.7% and 4th year students accounted for 23.6%. 
The Overestimating Group comprised 42.6% for 1st 
year students, 46.5% for 2nd year students, 45.6% 
for 3rd year students, and 44.3% for 4th year students, 
indicating no marked differences by grade. 

3.2.  Subjective Symptoms of Fatigue

Table 3 shows the correlation between body image 
and SSF score by group. The Overestimating Group 
had higher SSF scores in the categories of “Feeling 
of physical deterioration” (p<0.01), “Difficulty 
concentrating (p<0.05),” and “Lethargy (p<0.05)” 
than those in the Matched Group. 

Table 4 shows the correlation between body image 
and SSF between the Overestimating and Matched 

Table 1   BMI and Body Image

Table 2   Student Grade for the Analysis

Body Image

Underweight (<18.5) 315 (10.9%) 277 (87.9%) 32 (10.2%) 4 (1.3%) 2 ( 0.6%)
Within normal limits (18.5<=, <25.0) 2,127 (73.9%) 438 (20.6%) 922 (43.3%) 742 (34.9%) 25 (1.2%)
Overweight (25.0<=) 436 (15.1%) 0 (0.0%) 18 (4.1%) 417 (95.6%) 1 (0.2%)

BMI
I don't know.

Total
n=2,878 Overweight/

Slightly overweight
Within normal

limits

Underweight/
Slightly

underweight

Grade Overestimating (%)1) Matched (%)1) Total (%)2)

1st 212 (42.6) 286 (57.4) 498 (29.9)
2nd 184 (46.5) 212 (53.5) 396 (23.8)
3rd 172 (45.6) 205 (54.4) 377 (22.7)
4th 174 (44.3) 219 (55.7) 393 (23.6)
Total 742 (44.6) 922 (55.4) 1,664 (100.0)
1) Rate in proportion to the total of each grade
2) Rate in proportion to the all subject students of the analysis
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Table 3   Correlation between Body Image and SSF Score

Table 4   Correlation between Body Image and SSF

Scale Overestimating1) Matched1) p value 2)

042.000.1±97.060.1±39.0ssenisworD
Difficulty concentrating 0.80±1.17 0.64±1.10 0.022 *

000.157.0±03.018.0±73.0aimanydopyH
Feeling of physical deterioration 0.53±0.86 0.38±0.77 0.001 **
Reduced motivation 0.39±0.81 0.29±0.72 0.107

*840.008.0±43.068.0±44.0ygrahteL
1) Average±Standard deviation
2) Significance level was adjusted by Bonferroni method after Mann-Whitney test.

* p<0.05, ** p<0.01

<Scale> χ2 test
Symptoms p value 1)

<Drowsiness>
Want to make a refreshing change 188 (25.3%) 188 (20.4%) 0.791

000.1)%1.91(671)%3.32(371tol a nwaY
000.1)%5.92(272)%4.33(842ypeelS
000.1)%5.9  (88)%5.01(87nwod eil ot tnaW

<Difficulty concentrating>
Have no concentration 216 (29.1%) 211 (22.9%) 0.185
Lost the ability to follow anything through 121 (16.3%) 106 (11.5%) 0.215
Lost the ability to think clearly 139 (18.7%) 135 (14.6%) 1.000
Have trouble thinking clearly 120 (16.2%) 139 (15.1%) 1.000

<Hypodynamia>
000.1)%9.7  (37)%1.01(57nwod tis ot tnaW

Do not feel like moving 95 (12.8%) 97 (10.5%) 1.000
Do not want to do anything 62 (  8.4%) 61 (  6.6%) 1.000

000.1)%4.4  (14)%7.5  (24gnidnats peek ot draH
<Feeling of physical deterioration>

*** 100.0<)%9.8  (28)%4.61(221sredluohs ffits evaH
602.0)%5.41(431)%8.91(741niarts eye evaH
000.1)%1.4  (83)%8.5  (34kcen ffits a evaH
000.1)%3.01(59)%9.01(18seye yrd evaH

<Reduced motivation>
572.0)%3.6  (85)%0.01(47ygrene on leeF
016.0)%8.6  (36)%2.01(67tnelis emoceB
000.1)%0.21(111)%6.41(801desserpeD

Do not feel like talking 32 (  4.3%) 33 (  3.6%) 1.000
<Lethargy>

**200.0)%0.11(101)%1.81(431yvaeh leeF
Heavy feeling in my legs 69 (  9.3%) 71 (  7.7%) 1.000
Heavy feeling in my arms 28 (  3.8%) 29 (  3.1%) 1.000
Heavy feeling in whole my body 95 (12.8%) 110 (11.9%) 1.000
1) Significance level was adjusted by Bonferroni method.　** p<0.01, *** p<0.001

Overestimating
n=742

Matched
n=922
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Groups. Subjects in the Overestimating Group had 
a higher rate of “Have stiff shoulders (p<0.001)” 
under “Feeling of physical deterioration” and “Feel 
heavy (p<0.001)” under “Lethargy” than those in the 
Matched Group did.

3.3.  Lifestyles & Dietary Habits

Table 5 shows the correlation between body image 
and lifestyle habits. The Overestimating Group 
showed a lower rate of “Exercise three or more 
times per week (p<0.001),” “Live a regulated life 
(p<0.001)” and “Have normal bowel movements 
(p<0.05)” than the Matched Group. 

Table 6 shows the correlation between the body 
image and dietary habits. The Overestimating 
Group showed a lower rate of “Have never dieted 
(p<0.001),” “Always careful about diet (p<0.01)” 
and “Have good dietary habits (p<0.01)” than the 
Matched Group. Meanwhile, the Overestimating 

Group had more subjects who “Want to improve 
dietary habits (p<0.001)” than the Matched Group. 

Using body image as the dependent variable and 
using seven items in lifestyles and dietary habits that 
showed significant differences from body image as 
explanatory variables, and adjusting student grade, 
we conducted multiple logistic regression analysis 
through forced entry. The results are shown in 
Table 7. The Overestimating Group showed a lower 
rate of “Exercise three or more times per week (odds 
ratio: 0.67, 95% confidence interval: 0.54-0.82),” 
“Have never dieted (odds ratio: 0.34, 95% confi dence 
interval: 0.24-0.46),” “Live a regulated life (odds 
ratio: 0.63, 95% confi dence interval: 0.46-0.85),” and 
“Always careful about diet (odds ratio: 0.66, 95% 
confidence interval: 0.46-0.93) than the Matched 
Group, and the Overestimating Group showed a 
higher rate of “Want to improve dietary habits (odds 
ratio: 1.57, 95% confi dence interval: 1.26-1.95)” than 
the Matched Group. 

Table 5   Correlation between Body Image and Lifestyles

Table 6   Correlation between Body Image and Dietary Habits

Exercise three or more times per week 282 (38.4%) 462 (50.5%) <0.001 ***
261.0)%4.82(262)%1.22(461llewpeelS

Live a regulated life 88 (11.9%) 200 (21.8%) <0.001 ***
Have normal bowel movements 410 (55.3%) 586 (63.8%) 0.023 *
1) Significance level was adjusted by Bonferroni method. * p<0.05, *** p<0.001

χ2 test
p value 1)Items

Overestimating Matched
n=742 n=922

000.1)%3.25(284)%7.74(453Eat breakfast every day.
000.1)%1.48(577)%9.97(295.yad yreve hcnul taE
000.1)%7.69(198)%8.59(907.thgin yreve rennid taE
000.1)%0.29(648)%6.98(566.laem yreve htiw doof elpats a taE
000.1)%9.66(516)%6.66(494.laem yreve htiw hsid niam a taE
000.1)%3.05(264)%4.74(253.laem yreve htiw hsid edis a taE

*** 100.0<)%0.29(748)%6.08(695deteid reven evaH
000.1)%9.34(404)%9.83(882flesym yb kooC
301.0)%6.64(824)%1.93(982doof tuoba ykcip toN

(96lluf litnu tae ton oD 39.3%) 120 (13.1%) 0.855
(17teid tuoba luferac syawlA 39.6%) 145 (15.8%) 0.010 **

Know the appropriate types of food and amount for meals 111 (15.0%) 186 (20.2%) 0.312
**010.0)%3.42(322)%2.41(501stibah yrateid doog evaH

*** 100.0<)%8.65(325)%0.86(305stibah yrateid evorpmi ot tnaW
1) Significance level was adjusted by Bonferroni method.  ** p<0.01, ***p<0.001

χ2test
p value 1)Items

Overestimating Matched
n=742 n=922
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4.  Discussion

4.1.  Current Status of Body Image

This study was carried out for the purpose of 
clarifying the correlation between male university 
student body image and SSF, lifestyle, and dietary 
habits by body image in Overestimating and Matched 
Groups to increase our knowledge in this area. 

Among the subjects of this study, those who 
considered themselves to be “overweight or slightly 
overweight” accounted for 34.9%, and those who 
considered themselves as within normal limits 
accounted for 43.3% (Table 1). Another study 
conducted on male university students (Urata, 2001) 
showed similar results; namely, 38.2% and 38.7%, 
respectively. 

4.2.  Correlation between body image and SSF, 
Lifestyle, and Dietary Habits

The Overestimating Group showed higher SSF 
scores for “Feeling of physical deterioration,” 
“Difficulty concentrating,” and “Lethargy” than the 
Matched Group (Table 3). Studies targeting male 
university students have reported that incorrect body 
image led to the desire to lose weight (Yamada et al., 
2007; Takahashi et al., 2004; Wardle et al., 2006), 
and that individuals with a desire to lose weight 
were interested in dietary habits for weight loss, 
but experienced repeated unhealthy dietary cycles 
(Yamada et al., 2007; Eaton et al., 2008; Larson et 
al., 2009). In addition, those with greater numbers of 
SSF had lower intakes of calcium, iron, and vitamins, 

prompting the authors to suggest this had an impact 
on SSF (Sannomaru et al., 2004). 

According to studies targeting female university 
students, compared with those who considered their 
body image as within normal limits, those who 
incorrectly considered themselves to be overweight 
had a greater number of SSF. Osako et al. (2005) 
assumed that this incorrect body image led to the 
desire to lose weight and dietary restrictions that 
resulted in a lack of the required nutrition. Ikeda et al. 
(2008) reported that individuals with a desire to lose 
weight sacrifi ced good dietary habits and had a greater 
number of SSF. Inoue et al. (1992) reported that the 
individuals who have a desire to lose weight and go 
on a diet have a greater feeling of reconditioning. 

This study also showed that the Overestimating 
Group included more individuals who had dieted 
in the past (Table 6 & 7). Fewer individuals in the 
Overestimating Group indicated that they “Have good 
dietary habits” or that they were “Always careful 
about diet” (Table 6), suggesting the possibility that 
unhealthy dietary habits may have resulted in a lack 
of the required nutrition and a greater number of SSF. 

The Overestimating Group had fewer individuals 
indicating that they “Exercise three or more times per 
week” (Table 5 & 7). One study on male university 
students showed a higher rate of SSF among students 
that reported no habit of exercising, suggesting that 
exercise habits help to maintain basic physical fi tness 
and lead to quick recovery from fatigue (Sannomaru 
et al., 2004). A study on female university students by 
Osako et al. (2005) revealed fewer individuals in the 
Overestimating Group who “Exercise three or more 
times per week” and a greater number of SSF. 

Table 7   Results of Multiple Logistic Regression Analysis regarding Body Image, Lifestyles and 
Dietary Life

Odds Ratio (95% Confidence
interval) p value

Exercise three or more times per week 0.67 (0.54-0.82) <0.001 ***
Live a regulated life 0.63 (0.46-0.85) 0.003 **
Have normal bowel movements 0.85 (0.68-1.05) 0.122

***100.0<)64.0-42.0(43.0deteidrevenevaH
Always careful about diet 0.66 (0.46-0.93) 0.019 *
Have good dietary habits 0.78 (0.59-1.04) 0.086
Want to improve dietary habits 1.57 (1.26-1.95) <0.001 ***
The figures are calculated based on the "Matched Group" for body image. Grades are 
already adjusted. 
* p <0.05, ** p<0.01, *** p <0.001
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 This is a cross-sectional study, which cannot prove 
causal correlation; however, the study suggests that 
the lower number of individuals who “Exercise three 
or more times per week,” “Live a regulated life,” 
“Have never dieted,” and who are “Always careful 
about diet” among those who have an incorrect body 
image, may have increased the rate of SSF in the 
categories of “Feeling of physical deterioration,” 
“Diffi culty concentrating,” and “Lethargy.” 

4.3.  Need for Healthcare Education

The Overestimating Group had fewer individuals 
who were “Always careful about their diet,” and 
“Have good dietary habits” than the Matched 
Group. However, there were many individuals who 
were interested in the improvement of their dietary 
habits in the Overestimating Group (Table 6 & 7). 
Therefore, providing dietary education to those who 
are interested in the improvement of their dietary 
habits may have a benefi cial effect. At the same time, 
it is necessary to provide dietary education to those 
who are not interested in the improvement of their 
dietary habits to increase awareness. According to 
the transtheoretical model (Prochaska et al., 1997), 
it is desirable to change approaches in response to 
the phase in which the subject currently is, which 
shows the necessity of dietary education according to 
such phases. To promote practice of what is learned 
through dietary education, it is also necessary to 
improve the dietary environment, including the 
provision of information on diet and the development 
of school cafeterias. 

Furthermore, the Overestimating Group had fewer 
subjects who had not dieted than the Matched Group 
(Table 6 & 7). In other words, the Overestimating 
Group has more subjects who are on a diet as a 
result of incorrect body image, such as considering 
themselves overweight. This suggests the need for 
healthcare education that facilitates the development 
of accurate body image (Yamada et al., 2007; 
Takahashi et al., 2004). According to a study on 
adolescents, in spite of the fact that there are many 
individuals in this group that ask for advice on body 
image, they often consult with families and friends 
rather than with specialists. This highlights the need 
to provide individual consultation in addition to 
education given to groups (Khor et al., 2009). We 
consider it very important to provide healthcare 
education that includes dietary education at 

universities not only to promote healthy school lives, 
but also to promote health throughout life. 

 This is a cross-sectional study targeting students at 
one university. The validity of the questionnaire items 
needs to be established by increasing the subject 
universities and conducting a longitudinal study. 
Although this study targeted those who considered 
themselves to be “overweight or slightly overweight” 
and “within normal limits” among those whose BMIs 
were within a normal range, incorrect body image 
occurred in those whose BMIs were within a range 
of “underweight” and “overweight,” and there were 
individuals who underestimate as well as overestimate 
their weight. Therefore, it is necessary to include such 
individuals in the study for further examination. It is 
also necessary to carry out research on the methods of 
dietary and healthcare education for those who were 
not interested in the improvement of their dietary 
habits to facilitate the proper recognition of body 
image. 

5. Conclusion

For the purpose of promoting healthy lifestyles 
for male university students, we examined the 
correlation among SSF, lifestyle, and dietary habits. 
Students were classified into an Overestimating 
Group, students whose body image was inaccurate, 
and a Matched Group, students whose body image 
was accurate. The Overestimating Group showed a 
greater number of SSF in the categories of “Feeling 
of physical deterioration,” “Diffi culty concentrating,” 
and “Lethargy,” while there were few in the 
Overestimating Group who “Exercise three or more 
times per week,” “Have never dieted,” “Always 
careful about their diet,” and “Live a regulated 
life.” However, the Overestimating Group showed 
a higher rate of individuals who “Want to improve 
dietary habits,” which suggested the need for dietary 
education and environment as well as the provision of 
healthcare education for the more accurate gauging of 
body image. 
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